Influence of dexamethasone on na+/h+ exchanger activity in dendritic cells.
Glucocorticoids regulate the function of dendritic cells (DCs), antigen-presenting cells linking innate and adaptive immunity. Glucocorticoids influence the function of other cell types by modulating the activity of the Na(+)/H(+)exchanger (NHE), a carrier involved in the regulation of cytosolic pH and cell volume. The present study explored whether dexamethasone influences Na(+)/H(+) exchanger activity in DCs. The DCs were isolated from mouse bone marrow, cell volume was estimated from forward scatter in FACS analysis, cytosolic pH (pH(i)) utilizing BCECF fluorescence and Na(+)/H(+) exchanger activity from the Na(+) dependent realkalinization after an ammonium pulse. Treatment with the glucocorticoid dexamethasone (100 nM; 1, 4, 16 and 24h) significantly decreased pH(i) (≥4 h) and gradually increased Na(+)/H(+) exchanger activity (=16 h). The stimulation of Na(+)/H(+) exchanger activity by dexamethasone was virtually abrogated by glucocorticoid receptor blocker mefiprestone (1 μM) and NHE3 inhibitor dimethyl amiloride (5 μM), but not prevented by NHE1 inhibitor cariporide (10 μM). Dexamethasone treatment significantly increased SGK1 mRNA levels. Stimulation of Na(+)/H(+) exchanger activity by dexamethasone was blunted in DCs lacking SGK1. Dexamethasone treatment did not significantly alter ROS formation but significantly decreased the forward scatter. Exposure of DCs to lipopolysacharide (LPS, 1 μg/ml) led to a transient increase followed by a decline of Na(+)/H(+) exchanger activity and to enhanced forward scatter as well as ROS formation, all effects significantly blunted in the presence of dexamethasone (100 nM). In conclusion, glucocorticoid treatment decreased pH(i) and cell volume, effects paralleled by upregulation of Na(+)/H(+) exchanger activity in DCs. Moreover, glucocorticoids blunted the stimulation of Na(+)/H(+) exchanger activity, cell swelling and ROS formation following LPS treatment.